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METHODS OF EVALUATING LAMB CARCASSES 
M  Y 1 W  A m  M  VITRO

INTRODUCTION AND LITERATURE REVIEW 
Determining a reliable in vivo measure of the eareass 

composition of farm animals has been a problem to research 
workers for many years0 By establishing a measure of carcass 
compositions, more adequate selection and interpretation ©f 
changes in carcass composition as influenced by dietary addit
ives could be achievedo

Research with beef cattle las indicated that total 
creatinine excretion was indicative of the total muscular mass 
of the body and was related to body weight» Creatinine excretion 
has also been found to remain quite stable for individual beef 
steers and is not influenced to any great extent by the quantity 
or source of dietary nitrogen5, changes in urine volume or exer
cise (Brody, 19455 Dinning et alo, 1949)°

It has been reported (Wuthier and Stratton, 1957) that 
blood serum levels of creatinine were significantly related 
(r=6= 55) to the percentage of lean in the 9-10-11 rib cut and 
rib"eye area of cattleo Although this relationship was signifi
cant, predictions of percentage of lean based on serum levels of 
creatinine were low0 A possible explanation of this could be 
that serum creatinine levels are largely governed by kidney



fchresh©lcU
Miller and Blyth (1952) with imams, have found that 

urinary creatinine coefficient is significantly related to the 
learn body mass of individualse This coefficient was based upon 
rage creatinine excreted in 24 hours divided by body weight in 
.kilogramso Work with beef cattle (Lofgreen and Garrett, 1954) 
indicated a similar relationship (r=0o67)« Although this 
correlation coefficient was statistically significant8 the creat
inine coefficients would not be high enough to detect small 
differences in the lean tissue of animals0 However, it would 
prove useful in predicting large differences in lean tissue 
between carcass gradese

The low density of fat when compared to other body 
components would indicate that there should be a high relation
ship between fat content and specific gravity of animal carcassese 

A close relationship between body fat content and 
specific gravity has been established on guinea pigs and humans 
(Bathbun and Pace, 1945$ Behnke et alo, 1942; Keys and Brozek, 
1953) o ' "

A method of evaluating pork carcasses in vitro for fat- 
lean ratio by using specific gravity has been reportedly 
Brown et alo. (1951)® It has also been found that specific 
gravity is highly correlated (r=0Q91) to the percentage of lean 
in the ham portion of pork carcasses (Ihiteman et alo, 1953)°

Work with beef steers has indicated that a significant



correlation (r=©0Sl) existed between percent fat content of 
, the 9=10=11 rib cut and specific gravity fBreidenstein et alo, 
1955s Orme et alo, 195&)° Also ©me and associates have been 
able to establish significant correlations between specific 
gravity and percent protein (r=©06Slo

Luiszo et.alo * (195$! have developed a technique for 
determining the air specific gravity of living animals. High 
correlations (r»@,76) were established between air specific 
gravity and percent fat content of pig carcasseso This relation- 
ship indicated that air specific gravity was as useful as 
water specific gravity for predicting percent fat of animal 
carcasses»

A photographic grid method for evaluating animal carcasses 
has been proposed by Schoonover and Stratton (1957)° This 
entails placing a grid over the cut surfaces of the meat and 
photographing the cut surface through the grid# From these 
photographs $ fat»lean ratios and ratios .of red meat to total 
area can be objectively determined.

Results of investigations by et al.. (1934)
revealed a correlation coefficient of 0.91 between percent fat 
of wholesale cuts and the fat content of edible meat in the 
carcasses of hogs. These findings instigated later work toward 
determining a single area of the carcass which would be indica
tive of carcass eompositioBo Determining such a measure, not 
only of fat content, but of other body components as well, would



d@ muck for firbmre Investigations<> Since it is impractical to 
bone and homogenize whole carcasses for analysis 5, a single area8 
indicative of carcass composition would be most usefule

High correlations (r=©o71) have been established in 
hogs between percent of ham lean and the fat^leam ratio of the 
carcass (Pearson et alo, 1950; Zobrisky et alo, 195#)« Work 
with beef cattle has indicated that the separable lean of the 
9-10-11 rib cut was highly correlated to the separable lean 
of the entire carcass (Hankins and Howe,, 1946)°

Further investigations with sheep and cattle have shown 
correlation coefficients of 0,9# between percent body water 
and percent body fat, 0=97 between percent protein of the 
whole carcass and percent fat-free dry matter and 0*9& between 
percent carcass fat and percent fat of the wool-free empty 
body (Callow, 1947? Barrett et alo, 1959)° 0n the basis of these 
relationships, Barrett and associates were able to predict the 
body composition of sheep and cattle if either percent fat er 
percent water were known0 These findings indicate that further 
investigations are needed in this area to establish these 
relationships definitely for sheep and cattle, and also to 
adapt them to other species0



PROCEDURE
Thirty wether lambs were randomly divided into three 

groups of 10 lambs eaeho The lambs were placed in metabolism 
stalls for a five day total urine collection prior to slaugh
ter o 111 lambs were fed a complete pelleted ration and water 
ad libitum# All lambs were weighed at the beginning and end 
of the five day periodo Each day8 3© mlso of toluene and 3© 
mis. of two and a half percent $%S©^ were added to the urine 
collection jugs, and at 24 hour intervals, the urine volume 
was measured and a one percent aliquot was frozen for creat
inine analysis (Hawk et'ale. 1954)® At the conclusion of the 
five day period the aliquots for each lamb were mixed and a 
homogenous sample was analysed for creatinineG

At the conclusion of the collection period, the lambs 
were weighed and immediately slaughtered. Weight of the pelt, 
head, full and empty offal, and carcass were recorded# Specific 
gravity measurements of the carcasses were conducted by the 
air weight swater weight method (Brown et alQ, 1951) °

The carcasses were split as closely as possible into 
equal halves and the right half was retained for analytical 
purposeso After cooling, the right halves were cut into 
standardized wholesale cuts of leg, rib, rump, shoulder,loin 
and brisketo The wholesale cuts were weighed, boned and the 
weights recorded* The meat from the respective wholesale cuts

5



was h@megeaized and a small sample of each was frozen for 
chemical analysis 0

Samples from eaeh out were analyzed for dry matter and 
protein by recommended Ao@0A0§o proeedmreso The analysis for 
fat was eondmeted by the following proceduret

lo 10=15 gznso of the meat sample was placed in a .War® 
img Blemdor together with 25=30 mls<, of ether $ad 
blended at high speed for 45 secondso 

2o The ether was filtered off into a preweighed beaker0 
3» 20=25 riso ether was added to the meat sample and 

blended for 30 seconds»
4<> The ether was again filtered^
5o Bepeat step 3°
So Repeat step 4°
7» The ether was evaporated from the beaker, and the

moisture was driven off in a forced draft evea*
So The percent fat was then determined from the differ® 

enee in weight between the meat sample and the ex® 
tracted fat6

Percent composition of eaeh carcass for moisture; pro® 
tein and fat was calculated and correlated to specific gravity 
measurements and creatinine coefficientso The composition of 
eaeh wholesale cut was related to total carcass composition 
to determine if a single wholesale cut would be indicative of 
body composition^



Urinary ereatiaiae eeeffieients were determine#. £i 

eaeh animal ©n the basis of live weight im order to estab= 
lish the validity of ereatinime eoeffioieat in relation t€

Grid photographs were taken of the emb smrfaees of 
the varioms wholesale ©mts im order to determine if the fat® 
lean ratio of the ent smrfaees ©f any ef the wholesale ©mts 
would be indicative of the fat-lean ratio of the entire 
eareasse This procedure involves placing a grid, over the ©mt 
surfaces of the wholesale cuts and photographing the out sur= 
faces through the grid fSchoonover and Stratton8 If57)©

Results ef the various tests were subjected to cor
relation analysis as outlined by S



Table lo lh@l< 
a b eBody Wrine€reato Great* l©o .. Wto' folo Goeffo me*W ” W ™  5 H T H87 5<M© 1529 l©o©9 5SSo©7

85 52*21 2©©* 11=3© $89*97
8© 53*37 ##' 12=69 677*27
86 52*21 98# 12=©5 629*13452 34*©5 1898 43*67 1486*9682 51=76 842 12=25 634*06
10© 49i©3. 617 9=95 487*85481 34*05 799 3.1*28 1065=©8
78 39*©$ 867 10*43 4©7*2945© 34=96 18©7 4©=9© 1429*86
79 39*95 97© 9*94 379*13443 33*14 921 9*63 314=1481 43*58 411 7*62 332=08476 33*60 1284 42=98 1444*13448 27*69 1149 39*15 1084=06445 32=69 784 8=32 271=98974 34*5© 83© 11=©4 380*88975 38=14 883 11=85 451=96
442 31*42 974 34*85 1094*99484 32=69 1152 8=14 266=1©
483 36=77 1165 -9o©3 332=0344© 28=15 1061 29=23 822=82
474 39*5© 1167 17*06 673*87464 36=77 144© 37*94 1395*©5..458 32=23 841 30*31 976*89976 32=69 883 6=7© 219*02977 29*96 895 10=51 314*88482 35*41 2093 11*89 421*02475 34*05 965 11*25 383*06
Meam 38=85 1027 18=39 669=99* total veliame questionable a)expressed in kilograms blexpressed in milliliters per day

iareass Analysis
Spee =

. a Frot=
d

%
d

■
d

% %Gravo Mass* Fat Frqt_= Moist Bone
ITETSI $o©46=©3

47*3®1=©3©9 41=91 10*71 45 = 45 9*571=0288 6=i8 38=44 11=64 49*48 11=9©
1=0271 6=42 38=01 12=02 50=01 11=84
1=0276 6=45 34*8? 12=36 47*69 14*751=03©8 4=88 30=98 14*33 53*©7 18=46
1=@413 6=88 30*49 15=3© 55*17 13*96
1=©293 7*26 28=96 14*81 52=88 13 =©01=0189 5=06 28=74 14=86 52*66 19*6$
1=0183 5*28 28=56 1̂3*52 51*76 16=391=©3©2 5 = 14 27=74 14*7© $6151 18=371=©399 5*93 26=89 14*85 54*31 17*311=0131 4*58 26=1© 13*82 57*25 18=841=0428 6=34. 26=07 14*54 54*63 15*82
1=0234 4*95 25=26 14*72 57*84 17*72
1=0334 4*18 25*21 15=09 57*17 20=271=0252 4=42 25=12 13*53 56=93 17*©91=0108 5*6$ 25*07 16=3? 56=13 17*291=0312 .5*45 24=92 14*3© 58=66 15 = 52
1=0307 8=45 23*96 16=88 58=62 17*21
1=0204 4*9© 23*83 15 *©0 54*92 16=7©

17*631=0228 6=§3 22 = 99 16=32 58=491=©4©2 4*43 22=41 15=72 59*99 20=46
1=01671=0204

6=21 21=86 15*71 56=43 16=836=00 21=45 16=32 58=49 17*98
1=0049 5=21 20 = 87 16=18 $8=7760=32 16=041=013© 6=1$ 19*15 18=81 22=38
1=02431=0105

4*38 19*01 14*61 60=4458=58 17*86
5*74 19*01 16=22 17*751=0601 4*57 18=84 13*43 62=26 12=91

1=0262 6=52 27*67 14*83 54*85 16=46e)expressed in milligrams per dayd)expressed on boneless basis



EESULfS AND DISCUSSION
Urinary Creatinineg

Table 1 shows the ereatinine eoeffieieats, tojfeal ereat
f .

iniae exeretion, total protein mass, percent protein in the 
carcass, ariae volume and body weights of the lambs studied© 
Correlation coefficients (Table 2) indicate little relation- 
ship between creatinine excretion and total carcass protein 
or between creatinine coefficient and total carcass protein 
content© These correlations d© net support the findings of 
Lofgreen and Garrett (1954) who found correlation coeffiei-

Table 2s Correlation coefficients for creatinine excretion and creatinine coefficients©
I II i n

Ureatiaime coefficient/Total protein -©@51? -©@©©4 =©@@26
Total creatinine/Total protein =©@397 *0Qi2© -©@©©1
ents of ©067 between creatinine coefficient and the lean
tissue of the 9=1@=11 rib cut of beef steers© However,, it
must be kept in mind that Lofgreen and Barrett correlated
creatinine to one specific area of the carcass, while this
study used the protein content of the whole carcass©

In view of this, it is possible that creatinine
coefficient could be highly correlated to the protein



eonteat ©f the 9-10-11 rib eat and still met be indicative efK 
the protein content of the carcasso

Eesults of this stmdy indicated that no significant 
relationship existed between creatinine excretion and total 
protein content of lamb carcasseso Brody (1945) found that 
such a relationship did exist in beef cattle 0 The explama=> 
tion as to why results of this study did not agree with the 
findings of Brody may indicate that this relationship pos
sesses a species differentiation and does not apply to lambs® 

It should also be noted from Table 1 that the var
iations in creatinine excretion with arise volume followed 
mo distinct trend, indicating that creatinine excretion is 
relatively independent of urine volume» This trend agreed 
with that established by Binning and associates (1949) on 
beef steerso

Although the results of this study fail to uphold the 
findings ©f earlier work with other species, further investi
gation should be conducted on lamb carcasses using creatinine 
coefficients as an index of protein content of the carcass® 
Snecific Gravityg

Information listed in Table 1 shows the specific 
gravity, percent fat of carcasses and body weights of the 
lambs® So significant correlations could be established from 
these data (r=©oll)o
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The work of Brown and associates (1951) does not agree 

with these correlationss as their work indicated a definite 
relationship between specific gravity and fatness of the pork 
carcass„ Later work by Whiteman and associates (1953) furnish
ed evidence to further support the findings of Brown and 
associateso

Investigations by Orae and associates (195$) at the 
Michigan Station reported a correlation coefficient of 0eSl ' 
between specific gravity and percent fat of the 9-10-11 rib 
cut of beef steerso Ireidenstein and associates (1955* found 
similar correlations with respect to the rib-eye in beef 
steerso

The large variations between the findings of Brown 
and associatess Qrme and associates* and this study might be 
due to differences in techniques involved for determining 
specific gravity or may be due to a species difference.vv 
The use of specific gravity as an indicator of fatness of 
lamb carcasses should be further investigated to establish 
its true value»
Whole Carcasss

Table 1 lists the percent composition of protein* fat* 
bone and moisture.for the lambs investigated# These data in
dicate the wide variation present in the condition of the lambs 
(42.140 fat to 1$»$4% fat). Generally* the lambs with the 
highest percent fat composition contained less percent protein



than did the eareasses of lower eondition lambso The trend is 
also noticed of percent moisture decreasing with percent fat 
of the carcasseso

Correlation coefficients of the whole carcass analysis 
are listed in Table 3* A significant relationship was estab
lished between percent carcass fat and percent carcass moist
ure (r=©0S7)o Howeverj, no other statistically significant 
relationships were established..

Table 3% Correlation coefficients for whole carcass analysis0

% Fat in carcass/% moisture in carcass
fo Fat in carcass/.. % proto in carcass -el094
f0 Fat in ea:. % bone in

The correlation between percent carcass fat and percent 
carcass moisture agreed with that established by Garrett and 
associates (1959)° These workers found a correlation coefficient 
between percent body water and percent body fat of Qo9$ in 
their investigations with sheep and cattle <,
Wholesale Guts: '

Table 4 lists the percentage composition of fat, pro
tein and bone for each wholesale euto The correlation coef
ficients of these data are listed in Table 5= According to 
these data, the shoulder gave the most consistently high 
correlation (r=0od2) when correlated to the whole carcass»
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Table 4° Wholesale 0mt Oomgesitiem

27 
23 
23 o 9 2?o4ol
25.3 23 o321 o 8
22 d 922 o 6
23 ol 20.8 
22.5 21.125.0
18.720.1 19=2 
17 = 9

Brsk
9°19=09=69=8
10.9 13=7 12 o 5 12.
11.712.9 13=312.511.912.8 14=6 14=2 12.2 
13=711.6 
15=4 15=3 14=7 14=5 15=7 15=9 15=3 14=2 12.8 14=8 
14=7

isrf
15=8
16.716.9 16=5 
17=416 o 8 1
17=913=2
m17=218.3
19=418.8 16.8
18.716.9 18.3 18.0
18.718.8 17=6 
19=1 18.6 21.117 = 2 18.0 
20.2

i

9=3 10.2 10.2 9 = 2 11.8 11.2 
1514 13=0 
14=5 12.411.7 
14=5 17=6
12.7 12=7 13=9 12.6 
15=3 15=2 
13=1 15=7. 14=115 = 9 14=3 13=1 13 = 5 13=9 14=7

leia Eaaa Shld 
- 7=4 I O  13=2 
7=5 14=3 1®=9 7=4 14=4 12.5 8.3 13=5 12=5 8.2 15=3 12=9 
11.4 14o® 15=0 9=7 14=0 13=712.8 16o5 14=5 15=0 14,1 14=3 10=8 1512.8 15
12.3 1710.9 15=2 13=112.4 12=4 lioS
16.5 16=4 14=5 13=© 15=8 14=3 14=0-14=8 13=1
10.9 13 16 18 

15

1 15=5 4 14=0 3 14=6

15151314

.7>0,6,1,1

5 19=9 4 15=4 1 14=8 
„ 5 15=4 16.5 18.1 

15=1 15=0 14=3 15=3 16.1 15=0 14=0 15=4 15=3 17=1 15=2 15=0 16.7 22.6 13=8 15=4 13=9 
14=9 17=4 16.5 17=4 15=9 18=7

Brsk leg Rib11o 8 17.8 13o
11.5 19=5 14=2 13=3 17=9 10=3 13=8 17=5 10=8 14=6 19=7 13=3 21.7 22.6 21.1
17.4 17=4 15=6 15=5 19=3 19=6 19=1 22.8 22.4 
14=1 21.0 19=7 19.8 22.0 17.8
21.4 19=9 12=3 21=3 23=9 21.4
25#
24=416.9 17=6 
15=7 18.1 18.2' 20.6
20.3 18.1 19.6 19=8 
29=420.420.919=9

24=2
.22 o©
20.7 20.0 
19=4 20.1 
19=4 20.2 
23=7 18.1
21.920.722.921.9 20.2 16.3

1 9 m23=519=2
22.5 18.7 15=2 
18.9 15 = 4 22.3 21.2 
19=7 14=7 23 = 9 23 .6 19 = 8
12.5

7=2 14=5
5=3 11=2 13.56.7 9=0 11=9 5=8 10.8 10.8 
7=# 11=4 16.6 9=5 11=9 19=8 
7=4 11=4 13=913=6 10.9 5=918.9 15=0 18.0 12.7 14=2 14=9 15=4 12=1 18.110.2 14.7 18.9
8.7 1269 18=4 
l#oll4o4 14=316.3 1®=9 1616 16=9 14=8 18.6 18.0 11.6 16.5 14=2 11.8 15.8
8.9 11=3 15=422.9 8.7 13.4 
15=9 12.4 14=5 16=3 14=4 15=818.4 16.2 19.3 
15=0 12.9 15=412.9 10=7 17=6 12.2 7=6 12, . ?  

19=0 17=4 20.99=8 12.7 15=5 12.2 14=© 16=8 12.0 12.5 12=7

Eean32.2 14=7 35=7 39=2 26=2 25=5 13,1 17=8 13=2 12.4 15=3 14=9 18.6 20,6 18.0 12.6 12.2 15.6 a)calculated on boneless basis
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Table 5* Oorrelatiea Goeffieients for Wholesale Gut Aaalysis

fo Fat in Carcass/ % Fat in Wholesale Gats
IBrisket ' " +

Rib 4914Xoin ' t64579Rump +60241Shoulder t°36lS

% Protein in Gareass/ % Protein in Wholesale Guts

II III
+00345 +o54570 00©4 +.2857-0 0137 +.1286+0 0126 + 0 Q504+00048 +=2574+6 0101 +.4799

Brisket +0II88 +02977 +.1249Leg +086II ......+.8171 +<
Rib +0II89 +.1971Loin +o 1241 +0I696 + 0 1Rump +03232 +o2976Shoulder +.8208 +.2646 +

% Bone in Gareass/ fo Bone in Wholesale Guts

Brisket +67428 +<>7®75 ++»7101 +o40©5 ++06789 +ol389 +1Loin +o75©4 +O0O72 +o4744+64567 +<
+ =



Partial e©rrelafci®iis were determined f©r fat, protein and 
bone of the shoulder, holding body weight eonstante These 
correlations are listed in Table 6o

Table 60 Correlation doefficients between the protein, fat and bone content of the shoulder and the whole carcass s,--•  ... -.............. . -Partial....Correlation Total

The partial correlations were much lower (r=©»2.7) than the 
total correlations, indicating that body weight had more 
influence on these correlations than expectedo Because of 
these lower correlations, the shoulder could not be aeew= 
ately used as an index of carcass composition© Since 
correlation coefficients on the other wholesale cuts were 
even lower, this study failed to establish a single area 
which was indicative of body composition of lambs©

Pearson and associates (195̂ ) were able to establish 
the ham as being indicative of the fat-leati ratio {r=©©71)
©f hog carcasseso Hankins and Howe (194S) found a relation- 
ship between the separable lean of the 9-l©-ll rib cut of 
beef steers and the separable lean of the entire carcass© 

Results of this study failed to establish such a 
relationship in lamb carcasses© These results could be due
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t© differences in the standard procedure for cutting beef8 
lamb and pork carcasses into wholesale eutse These results 
could also be attributed to a species difference»
Grid :

Schoonover and Stratton at the Wyoming Station (195?)o The 
cut surfaces of the wholesale cuts were studied to determine 
if the cut surfaces would be indicative of the proportion of 
fat to lean in the animal carcass» The ratio of red meat to 
fat (Table was determined on the cut surfaces of the 
wholesale cutSe These data indicated that the sirloin portion 
of the leg possessed the largest ratio of red meat to fat - - 
(Go59) of the cut surfaces studied*

established from these data when the rati© of red meat to 
fat was correlated to percent fat content (r=O»50) ®r t® 
percent protein content (r=0©3$) of either the whole carcass 
or the wholesale cuts* These correlations would indicate that 
the cut surfaces of the wholesale cuts were not indicative 
of the fat-lean ratio of the lamb carcass (Table S)„

between ratio of red meat to fat and percentage composition 
of fat or protein of the entire carcass$ is that the grid 
photograph records only a very small portion of the entire

Grid photographs were taken of the cut surfaces of 
the respective wholesale cuts by the method described by

1© statistically significant relationships could be

A probable explanation as to the low correlations



eareasso It is probable that grid photographs of ©me specific
varea ©f the eareass may be helpful im predietiag the rati©

©f fat t# learn im the animal eareass9 bmt fmrther investiga= 
tiea is meeessary t© establish the eorreet area0 It is also 
possible that measurements ©f individual mmseles may be mere 
indicative of the fat*=leam rati© ©f animal carcasses than 
the entire emt surfaceo
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Table 7° Ratio of Red Meat to Fat im Wholesale Cuts

Ronmd.'

Mean o42©7 64332 *592® o4986 =3369



Table So Oorrelation Coeffieiemts for Grid Photographic Data

Rati© led Beat/ % Proteim im Wholesale Gmts

4.5516
fcBound Sir]Port lib

Ratio Red M-eat/ % Fat in Wholesale Guts

Round Bone

Ratio Red

Bound Borne Sirloin Porterhoms Rib

Ratio Red

BladeRound Borne Sirloin

% Protein in 6arcass
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Thirty wether lambs were placed in metabolism stalls 
for a five day total mrime eolleetion prior to slamghter<>
Body weights were recorded at the beginning and end of the 
five day period* Brine volnme was measured at 24 hour inter- 
vals and a small aliquot was retained for creatinine analysis e 

The following results were obtained in relation to 
creatinine ex@reti©n and creatinine coefficients

1® Little relationship existed between creatinine 
excretion and total carcass protein or between 
creatinine coefficient and total carcass protein 
content*

2o Variations in creatinine excretion with urine 
volume followed m© distinct trend8 indicating 
that creatinine excretion is relatively independ~ 
ent of urine volume *

At the conclusion of the collection period the lambs 
were immediately slaughtered® Weights of the various parts 
of the carcasses were recorded and specific gravity measure
ments determined* H© significant relationship could be estab
lished between specific gravity and percent fat content of 
lamb carcasses *

The right halves ©f the carcasses were cut into 
standardized wholesale cuts and grid photographs were taken
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©f the cat sarfaeeso The wholesale eats were boned and homogen
ized. Meat samples from the respective wholesale cmts were 
analysed for fat, protein and moistmre# The following results 
were obtained:

1. A significant correlation was found between 
percent carcass fat and percent carcass moisture=

2. When the ratio of red meat to fat was determined 
for the cut surface of each wholesale cut, the 
shoulder showed the highest correlation when 
related to total carcass content of fat and protein®

3o 1© statistically significant relationships could 
be established between ratio of red meat to fat 
and percent carcass fat or percent carcass protein*
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